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Abstract 
The work performed consisted of the design and fabrication 
of fixtures with which to study the wear resulting when a 
ceramic  recording head i s  run in  contact with a metallic 
plated recording disc. In addition to design and fabrication 
of the equipment, two separate t e s t  sequences were run to 
demonstrate the actual wear results.  During the tests  al l  
significant physical and electr ical  test  data were recorded, 
including catagorizing samples,  photo monitoring of wear 
and wear products and recording head signal levels.  The 
nature of the tes ts  performed allowed a direct  comparison 
of two different types of disc surfaces under the same tes t  
conditions : an  electroles s plated magnetic coating versus  
an electroplated coating directly in  contact by the recording 
head. 
The resul ts  of the tes t  indicate that for the particular 
conditions outlined in  this report ,  presently available 
magnetic coatings and in contact heads can be made to 
operate satisfactorily for a t  leas t  100,000 passes of the 
disc over the recording head. 
Wear life evaluation of plating used for magnetic data 
storage depends on the exact physical o r  mechanical con- 
figuration of the recording media and the recording head 
to be used i n  a sys tem application. Similar tests  to those 
performed under this contract supplement should be pe r  - 
formed to determine the wear life of any such future system. 
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Following the procedure outlined in the proposal,  tes t s  were conducted 
on each of the two discs.  Tests  for  the two di'scs were  run sequentially 
and designated Tes t  A for  the electroplated disc and Tes t  B for  the 
e lec t ro less  disc.  
The detailed con'trols and conditions for ' the  tes ts  a r e  shown in Table 1. 
TEST DATA 
The t e s t  resul t s  showing change in  signal levels  a s  a function of "number 
of revolutionstt  for all of the eight head t racks  for each of the two discs  
(Tes t  A and Tes t  B )  a r e  tabulated in Tables 2 and 3. 
Photographs relating the bes t  t racks  ( leas t  abrasion)  and wors t  t racks 
(most  abrasion)  on each of the two d iscs  a r e  included i n  Figure ( 5 )  
for  Tes t  A and Figure (6)  for  Tes t  B. 
Graphs comparing the signal levels  of the l eas t  wearing and wors t  
wearing t rack  a r e a s  for  each disc a r e  plotted i n  Figures (7)  and (8). 
TABLE 1 
CONDITIONS a n d  CONTROLS 
TEST A: Disc  - Elec t rop l a t ed  NiCo, AMC S e r i a l  Number  TM861-7 
Head  Module - AMC S e r i a l  Number  4004 (1800 r p m  long)  
T E S T  B: D i sc  - E l e c t r o l e s s  P l a t e d  NiCo, S e r i a l  Number  26-12 
EX2 Side B 
Head  Module - AMC S e r i a l  Number  5089 (1800 r p m  long)  
TESTS A & B: W e a r  T e s t  Disc  Speed - Approximately  37 r p m  (15 i p s )  
W r i t e / ~ e a d  Tes t :  D i sc  Speed - 1800 r p m  
T e s t e r  Set t ings  ( ref .  only)  (Se r i a l  Number  T165): 
Read Load  - 30051/145 pf Wr i t e  C u r r e n t  - 60 ma 
Frequency  - 0.750 rnhz Osci l loscope - S e r i a l  Number  
Plug In - S e r i a l  Number  004152 
B060930 
T E S T  A: Spr ing  F o r c e  
In i t i a l  Sett ing - 33 g r a m s  
Af t e r  100 r e v s  - 33 
After  500 r e v s  - 33  
After  1 , 0 0 0  r e v s  - 33  
After  5 ,000 r e v s  - 33 
Af te r  10,000 r e v s  - 33 
Af te r  50,000 r e v s  - 30 
Af te r  100 ,000  r e v s  - 30 
TEST  B: Spr ing F o r c e  
Ini t ia l  Sett ing - 38 g r a m s  
After  100 r e v s  - 38 
Af te r  500 r e v s  - 38 
After  1 ,000  r e v s  - 38 
After  5 ,000 r e v s  - 38 
After  10 ,000  r e v s  - 38 
After  50,000 r e v s  .- 42 
After  100,000 r e v s  - 40 
TESTS A & B: Cleaning P r o c e d u r e :  
Disc  - Sta r t ing  and  a f t e r  e a c h  t e s t  i n c r e m e n t  a n d  
before  e a c h  photograph - i sopropyl  a lcohol  
and d i s t i l l ed  wa t e r .  
Head  - F r e o n  T . F .  

TABLE 3 
Test  B - Results 
Full Frequency Maximum Signal Level (mv pp) 
Revolutions : 
500 1 , 0 0 0  5 , 0 0 0  1 0 , 0 0 0  5 0 , 0 0 0  1 0 0 , 0 0 0  
Full Frequency Minimum Signal Level (mv pp) 
Revolutions : 
0 500  1 , 0 0 0  5 , 0 0 0  1 0 , 0 0 0  5 0 , 0 0 0  
27 27  27  27 26 29 
Half Frequency Maximum Signal Level (mv pp) 
I 
Revolutions : 
500 1 , 0 0 0  5 , 0 0 0  1 0 , 0 0 0  5 0 , 0 0 0  1 0 0 , 0 0 0  
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Figure (7 )  - Conlparison of B e s t  with Worst Track  Signal Level - Test  A 
Bes t  - Track  6 Wors t  - Track 8 
10 

CONCLUSIONS and SUGGESTIONS 
A ceramic  head will work well with either type of disc coating, 
e lectroless  or  electroplated, for  10,000 to 50,000 passes .  The 
electroless  coating offers a higher signal level and bet ter  uniformity 
of performance versus  wear  up to 50,000 passes ,  but drops off m o r e  
sharply than the electroplated disc af ter  this point. 
In both tes t s ,  wear  appeared pr imar i ly  in the pad a r e a s  - -  affecting 
and causing wear  on the two co res  conjunctive to the pads. The main  
abrasive action was caused by the ceramic  shoes and not the f e r r i t e  
recording elements. 
Contamination f rom wear  products was especially heavy around the 
ceramic  shoe a r e a s  in  the B Test  (e lectroless  coated disc).  This 
deposit was brown and of unknown origin. (See Figure (9)) .  
Figure (9 )  
Photograph of Wear Products - Test  B 
FURTHER STUDY 
This study has uncovered two a reas  where further  study i s  indicated. 
The f i r s t  a rea  is  investigation of the brown deposit that appeared on 
the ceramic shoes in the B Test. This deposit should be identified 
and experiments performed to determine how i t  can be prevented. 
The second a r e a  that further  study i s  indicated i s  the testing of other 
head materials  against platings in either the disc o r  tape form. 
Certainly any sys tem being considered for  cr i t ical  data acquisition 
should be tested in  a manner s imi lar  to the tests  performed under 
r ine this contract to deterrnine the wear characteris t ics  and to determ'  
the wear life. 

